Interleukin 1 (IL-1) is one of the in‰ammatory cytokines, which plays a pivotal role in both host defense and homeostasis. Its signal is transduced by type I IL-1 receptor (IL-1RI). This report gives an insight into the regulatory mechanism of IL-1RI in both in vitro and in vivo. IL-1 up-regulates IL-1RI through prostaglandin E 2 (PGE 2 ) production on humanˆbroblasts. However, in the presence of indomethacin, IL-1 down-regulates the receptor by destabilizing IL-1 receptor mRNA. Type I and type II interferons (IFNs) up-regulate the expression of IL-1RI. This up-regulation leads to the increasing susceptibility of IL-1RI to IL-1, as the DNA binding of IL-1-induced NF-kB and the production of IL-1-induced IL-6 from theˆbroblasts are augmented by pretreatment with IFNs. On the other hand, the expression of cell surface IL-1RI is inhibited by tyrosine kinase inhibitors, herbimycin and genistein, resulting in reduction of the kinase activity of IRAK (IL-1 receptor associated kinase) and IL-1-induced IL-6 production from theˆbroblasts. Lipopolysaccharide (LPS) augments the expression of IL-1RI mRNA and cell surface molecule in the hepatocytes of mice in vivo, and the augmentation is mediated by the interaction of IL-1, IL-6, and of glucocorticoid (GC). When hepatocytes were pretreated with dexamethasone (Dex) and IL-6, the activation of IRAK was augmented in response to IL-1, indicating that IL-1 signaling is also up-regulated. In addition, IL-1 treatment ather combined administration of Dex and IL-6 into mice markedly increased the serum level of serum amyloid A. These data suggest that the expression of IL-1RI is regulated by in‰ammatory cytokines, PGE 2 , GC and LPS in vitro and in vivo. This study shows that the biological activity of IL-1 can be controlled by regulating the expression of IL-1RI, and therefore proposes the use of pharmaceutical drugs for the regulation of cytokine expression.
1. はじめに インターロイキン 1 (IL-1) は，様々な炎症や免 疫反応に関与している生理活性物質である．その生 物活性は多岐にわ たっている (Table 1) ．また， IL-1 は多くの疾患に関与していることが知られて いる (Table 2) (Fig. 3a) ．ま た，細胞内の cAMP の上昇も PGE 2 と比例して上 昇していた (Fig. 3b) ．いずれもインドメサシン添 Humanˆbroblast TIG-1 was cultured in medium alone, medium containing 100 U/ml IL-1a, IL-1a (100 U/ml) plus indomethacin (1 mg/ml) or indomethacin alone at 37°C for 12 hr. Total RNA was isolated and Northern blot analysis was conducted using a speciˆc probe to human IL-1RI. Values were normalized based on the band of b-actin. Cells were cultured in medium alone (•), medium containing IL-1a (100 U/ml) (○), or IL-1a plus indomethacin (△) at 37°C for indicated period, and (a) the amount of PGE2 in the culture supernatant and (b) the intracellular cAMP content were determined using an ELISA kit (Cayman Chemical Co., Ann Arbor, MI) for PGE 2 and a radioimmunoassay kit (Yamasa Shoyu Co., Ltd., Chiba, Japan) for cAMP detection kits. Results are expressed as mean of duplicate cultures and is a representation of three (a) and two (b) experiments. 12 Vol. 121 (2001) Indomethacin-pretreated cells were cultured in RPMI 1640 medium containing 10％ FBS or serum free synthetic medium (AIM-V) containing indomethacin with or without a) PDGF (10, 100 ng/ml), b) aFGF (10, 100 ng/ml), or bFGF (10, 100 ng/ml) in the presence or absence of IL-1b (100 U/ml) at 37°C for 18 hr. Total RNA was isolated and Northern blot analysis was conducted using a speciˆc probe to IL-1RI. Gene Promoter Region
The cells were pretreated with or without IFN-a A/D (1000 U/ml) and IFN-g (1000 U/ml) for 2 hr. After washing out the medium, IL-1a (100 U/ml), IFN-a A/D (1000 U/ml), or IFN-g (1000 U/ml) was added and incubated for 1 hr. Nuclear extracts were prepared, and then electrophoretic mobility shift assay was performed using 32 P-labeled NF-kB probe on IL-6 gene. Fig. 7 . EŠect of Genistein on the IL-1-Induced IL-1R-Associated Protein Kinase Activity TIG-1 cells were pre-incubated with genistein (50 mM) for 6 hr, and then the medium was washed out. The cells were incubated with or without IL-1a (100 U/ml) for 5 min, and were then solubilized and immunoprecipitated with anti-human IL-1RI rat mAb. In vitro kinase assay was performed. 15 No. 1 Mice were administered with LPS (10 mg/kg) i.p. After the indicated periods, total RNA was extracted from organs, and then IL-1RI and GAPDH mRNA expression levels were determined by RT-PCR. 16 Vol. 121 (2001) (Fig. 9A )．Deyerle ら Mice were prechallenged i.p. with PBS, Dex (1 mg/kg), IL-6 (2 mg/mouse), or combination of Dex for 6 hr, followed by IL-1 (2 mg/mouse) or PBS injection i.v. Five hours after IL-1 injection, sera were collected, and serum SAA levels were determined by ELISA. After mouse hepatocytes were pretreated with medium or the combination of Dex (10 -6 M) and IL-6 (1000 U/ml) for 6 hr, the cells were treated with IL-1 (1000 U/ml) for 5 min. IRAK protein was immunoprecipitated from cell lysates, separated by SDS-PAGE, and immunoblotted with anti-serum to IRAK. 
